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Abstract
Background: Adolescents with chronic musculoskeletal pain experience daily fluctuations in pain. Although not all
fluctuations are bothersome, pain flares are a distinct type of symptom fluctuation with greater impact. Since
literature on the experience of pain flares is non-existent, the aim of this review was to (i) synthesise the qualitative
literature on adolescents’ experiences of fluctuating pain in musculoskeletal disorders in order to (ii) identify
knowledge gaps to inform future research on pain flares.
Methods: Electronic databases (CINAHL, MEDLINE, EMBASE, PsycINFO), grey literature and reference lists were
searched from inception to June 2018 for qualitative studies reporting adolescents’ experiences of pain.
Comprehensiveness of reporting was assessed using the Consolidated Criteria for Reporting Qualitative Health
Research. Studies were analysed using thematic synthesis.
Results: Of the 3787 records identified, 32 studies (n = 536) were included. Principal findings were synthesised
under three key themes: 1) symptom experience, 2) disruption and loss, and 3) regaining control. The first theme
(symptom experience) describes adolescent’s perception and interpretation of pain fluctuations. The second theme
(disruption and loss) describes the physical, social and emotional constraints faced as a result of changes in pain.
The third theme (regaining control) describes coping strategies used to resist and accommodate unpredictable
phases of pain. Each theme was experienced differently depending on adolescents’ characteristics such as their
developmental status, pain condition, and the duration of the pain experience.
Conclusions: Adolescents with chronic musculoskeletal pain live with a daily background level of symptoms which
frequently fluctuate and are associated with functional and emotional difficulties. It was not clear whether these
symptoms and challenges were experienced as part of ‘typical’ fluctuations in pain, or whether they reflect
symptom exacerbations classified as ‘flares’. Further research is needed to explore the frequency and characteristics
of pain flares, and how they differ from their typical fluctuations in pain. The review also highlights areas relating to
the pain experience, symptom management and health service provision that require further exploration to support
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more personalised, tailored care for adolescents with chronic musculoskeletal pain.
Keywords: Adolescence, Juvenile arthritis, Chronic pain, Patient experience, Qualitative research
Key messages
 Chronic musculoskeletal pain frequently fluctuates
within and across days
 Pain flares are distinct from typical, everyday
fluctuations in pain
 Research is required to explore the characteristics of
pain flares that distinguish it from other fluctuations
Background
Musculoskeletal pain is responsible for approximately
11% of primary care visits of young people aged 10–24
years [1, 2], and is the most common reason for which
they are referred to paediatric rheumatology services [3].
While some pain may have identifiable pathology, the
majority of young people do not have inflammatory or
other obvious disease processes to explain their pain [4].
In juvenile idiopathic arthritis (JIA), even when there is
effective control of disease activity and inflammation
young people continue to report significant pain [5–7].
Similarly, in chronic idiopathic pain syndromes (CIPS),
which include complex regional pain syndrome and ju-
venile fibromyalgia [8], there is a lack of consistent cor-
relation between pain and tissue pathology.
Musculoskeletal pain, both inflammatory and non-
inflammatory, fluctuates within and across days [9–
13]. Not all fluctuations are considered important by
individuals, however ‘pain flares’ are a distinct type of
symptom fluctuation with greater impact [14–18].
There is a lack of research into the definition and ex-
periences of pain flares in young people, but studies
report periods of significantly increased pain which
affect quality of life [19–21]. For example, diary stud-
ies report that 66 and 67% of young people with in
JIA and juvenile fibromyalgia, respectively, experi-
enced daily changes in pain intensity ≥10 units on a
0–100 visual analogue scale [12, 13], with greater
changes in pain being associated with lower quality of
life [12, 13, 22]. This may present challenges for ado-
lescents at this stage of their development which in-
cludes brain maturation, emergence of abstract
thinking, establishing relationships outside the family
and the gradual process of achieving independence
from parents [17].
While findings show that periods of increased pain are
commonly experienced among adolescents, little re-
mains known about the nature and experience of pain
flares and how they differ from other fluctuations in
pain. Due to the paucity of information on living with
pain flares, this review aims to identify and synthesise
existing qualitative literature on fluctuating musculoskel-
etal pain as a starting point, in order to identify know-
ledge gaps to inform future research of pain flares.
Noblit and Hare [23] describe two types of qualitative
syntheses: integrated reviews that aim to summarise or
‘aggregate’ findings, and interpretative reviews which
aim to interpret findings and generate theory [24, 25].
This review is an aggregated review which seeks to ad-
dress the following question: what are adolescents’ expe-
riences of pain fluctuations in daily life?
Methods
This systematic review followed the Enhancing Trans-
parency in Reporting the Synthesis of Qualitative Re-
search framework [26]. No review protocol has been
previously published.
Eligibility criteria
To be included, the studies 1) used a qualitative design,
2) included participants with JIA or CIPS (CIPS incudes
fibromyalgia, complex regional pain syndrome or
chronic pain (pain ≥3 months) that does not have a def-
inite origin like cancer), 3) included participants aged
10–19 years, or with a mean age within the 10 to 19 year
range, as based on the World Health Organisation defin-
ition of adolescence [27], or with a mean age within the
10 to 19 year range, 4) reported participants’ own experi-
ences of pain, and 5) were reported in English.
Data sources and searches
Four electronic databases (CINAHL, MEDLINE,
EMBASE, PsycINFO) were searched from inception to
June 2018, and supplemented with searches of grey lit-
erature (OpenGrey, Scopus) and reference lists of rele-
vant studies and reviews. The Population, Exposure and
Outcome (PEO) framework [28] was used to direct the
development of the search terms: ‘Population’ was ado-
lescents with JIA or CIPS, ‘Exposure’ was pain, and ‘Out-
come’ was experience (Table 1). See Additional file 1 for
the full search strategy and hits.
Study selection
Titles and abstracts from the searches were screened by
SK against the inclusion criteria. The selected full-text
articles were independently reviewed by SK and EB, of
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which ineligible articles were excluded. Disagreements
were resolved by discussion between SK and EB.
Quality appraisal
The transparency of reporting was assessed using the
Consolidated Criteria for Reporting Qualitative Health
Research (COREQ) framework [29]. All disagreements
were resolved via discussion.
Data extraction
Data were extracted on the year of publication, country,
participant characteristics, data collection, analysis
methods, study purpose, and whether they included data
on fluctuating pain.
Data synthesis
The data were analysed using thematic synthesis out-
lined by Thomas and Harden [30]. Accordingly, all text
under the ‘results/findings’ or ‘discussion/conclusion’
section of each article were extracted. Starting with one
article, SK performed line-by-line coding of the findings.
At least one code was given to all statements relating to
pain; example codes included ‘cause of pain unknown’
‘no sign of swelling’ and ‘doctors do not understand’.
After coding the first paper, a ‘bank’ of codes was gener-
ated which identified aspects of the pain experience and
discussed with all authors. Subsequent articles were ana-
lysed similarly with new codes being added to the exist-
ing bank of codes. Codes were then organised into
descriptive themes by grouping the codes based on their
similarities and differences. This process involved re-
peated reference back to the original papers to ensure
interpretations were grounded in the words of partici-
pants. Examples themes included ‘behaviour of health
professionals’ and ‘feeling disbelieved’. Descriptive
themes were then further interpreted to develop analyt-
ical themes through discussion with all authors. This in-
volved a process of examining and discussing patterns
and relationships across descriptive themes, which led to
the emergence of more abstract messages and themes
that go beyond the content in the original studies. The
final themes are discussed below.
Results
Search results
A total of 3787 studies were identified (Fig. 1). These
were imported into Endnote X8 and the full texts of 95
papers were retrieved and screened for inclusion. Thirty-
two studies fulfilled the inclusion criteria and were in-
cluded in the review (Table 2).
Study characteristics
The 32 studies were published from 1983 to 2018 and
conducted in 11 countries: United Kingdom [10], United
States [8], Canada [4], Sweden [3], Australia [2], Finland
[1], Germany [1], Ireland [1], Mexico [1], Norway [1],
and The Netherlands [1]. Interviews were conducted in
29 studies, with 9 studies also combining interviews with
focus groups, observations, questionnaires, researcher
journaling, visual depictions and diaries. One study col-
lected data using only social media posts, one using blog
posts and one using focus groups. Eleven studies used a
longitudinal approach where interviews/observations
were collected at more than one time point.
In total 536 young people with JIA or CIPS partici-
pated in the studies, of which 509 had a diagnosis of JIA,
and 27 with CIPS. Although all included studies re-
ported adolescents’ experience of pain, only 19 studies
provide insight into the impact of fluctuating pain on an
individual’s life and lived experience. 21 studies included
data from parents, siblings, health professionals and/or
individuals with other chronic illnesses, but efforts were
made to only extract data referring to or expressed by
adolescents with JIA or CIPS. Ages of young people
ranged from 3 to 23 years, but all studies averaged
within the adolescent range.
Comprehensiveness of reporting
The comprehensiveness of reporting was variable, with
studies reporting between 10 and 28 of the 32 COREQ-
checklist items (Table 3). Twenty-five studies provided
details on at least 50% of the criteria.
Synthesis of studies
Three themes emerged from the synthesis: symptom ex-
perience; disruption and loss; and regaining control.
Table 1 Database search terms using the Population, Exposure and Outcome (PEO) framework
PEO tool Search terms
Population exp arthritis, juvenile OR juvenile chronic arthritis OR juvenile idiopathic arthritis OR juvenile rheumatoid arthritis OR musculoskeletal pain
OR chronic idiopathic pain OR idiopathic pain OR juvenile fibromyalgia or fibromyalgia OR diffuse* pain OR diffuse* idiopathic pain OR
widespread pain OR generalised pain OR pain amplification OR complex regional pain syndrome or CRPS OR local* pain OR local*
idiopathic pain
AND
adolescen* OR child* OR young person OR young people OR youth OR p*ediatric
Exposure Pain
Outcome experience* OR view OR percep* OR perspective OR concern* OR attitude* OR feel* OR perceive OR belie* OR opinion
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These themes can be seen to describe a journey through
which the adolescent experiences fluctuating pain and
associated symptoms, encounters the challenges to life-
style that fluctuating pain presents, followed by employ-
ing coping strategies to regain a sense of control. This
journey of experiencing pain is not a linear process and
the themes are not mutually exclusive. Each stage is ex-
perienced differently depending on individual factors
such as developmental status, pain condition, and dur-
ation of the pain experience (Fig. 2). Quotations corre-
sponding to the themes are shown in Table 4.
Symptom experience
Fluctuating pain
Adolescents with JIA and CIPS identified pain as the de-
fining characteristic of their disease [41, 54, 61]. The in-
tensity of pain was described as both constant and
varying, such that, although pain was constantly present
and experienced at a daily background level, there were
periods of heightened perception of pain intensity which
could occur regularly or with no logical cause [59, 60].
In one study of CIPS, participants referred to these
high levels of pain as ‘pain attacks’ or ‘flare-ups’, which
could occur several times a day and last for hours [60].
Similarly, the term ‘flare-up’ was used in seven JIA stud-
ies, though this time referring to periods of acute disease
[37, 38, 46, 49, 53, 54, 56]. Little differences were ob-
served between the experiences of disease and pain
flares, with both reported to negatively impact adoles-
cents’ lives, including their level of confidence, identity
and independence in daily living and social activities
[37]. They were unpredictable, with participants not
knowing what activity might cause intensified disease or
pain [37, 60]. Participants described rest, lying down,
avoiding activities and using aids such as crutches to
manage flares, but when suspected to be a disease flare
in JIA, the hospital team were contacted for advice and
for potential change in medication [49, 53, 56, 60].
Causes of fluctuating pain
Adolescents reported feelings of uncertainty about why
pain increases [33, 59, 61, 62], but expressed interest in
knowing what precipitated them and how to prevent
them [54]. In JIA, increased pain was sometimes indica-
tive of disease activity [31, 32, 41], particularly among
older adolescents who believed pain to be caused by
Fig. 1 Study identification and selection process
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Table 3 Transparency of reporting assessed studies using the COREQ framework
References
Items 44 45 43 48 56 52 37 36 50 62 32 82 55 61 63 41 51 46 39 53 47 38 31 59 40 60 54 35 34 33
Domain 1: Research team and reflexivity
• Interviewer/
facilitator
+ + + + + + + + + + – + + + – + – + – – – + – + + – + + + –
• Credentials – – – + – + + + – + – – + + – – + + + – + + – – – + – + – –
• Occupation + + + + + + + + + – – – + + + + – – + + + + – + + + – – + –
• Gender – – + + – + + + + + – – + + + + + + + + + + + + + + + + + +
• Experience and
training
+ – – – – – – – – – + – – + – – + – – + + + – + – + – – – +
• Relationship
established




+ – – – – – + – – – – – – – – – – – – – – – – – – – – – – –
• Interviewer
characteristics
– – – – + – + + – – – – + – – – – – – – – + – – + – – – + –




– – + + + + + + + – + + + – + – + + + – + + – + – + – – + –
• Sampling + + + + + + + + + + + – + + + + + + + + + + + + + + + + + +
• Method of
approach
– – + + – – + + – + – + + – + + + + + + + + + + + + + + + +
• Sample size + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +
• Non-
participation
– – + – + – – – – + – – + – – + + – – + + – – + – – + + + +
• Setting of data
collection
+ + + + + + – + + + + + + + + + + – – + + + – + + + + + + +
• Presence of
nonparticipants
– – – – – – – – + – – – – – – + – – – – – + + – – – – + – –
• Description of
sample
+ + + + + + + + + + + + – + + + + + + + + + + + + + + + + –
• Interview guide + + + + + + – – + + + – – + + + – + + + – + + + + + – + + +
• Repeat
interviews
– – – + – – + + – – – + + – + + + + – – – + – – – – – + – –
• Audio/visual
recording
– – + + + + + + + + + + + + – + + + + + + + + + + + + + + +
• Field notes – – – + + + – – – – – + + + – + – – + – + + + + + – – + + +
• Duration – – – + + + – – + + + + + + – – + + + + + + – + – + + + + –
• Data saturation – – – + + + – – + – – – – – – – – + – – + + + – + – + + – –
• Transcripts
returned
– – – – – – – – – – – – – – – – – – – – – – – + – – – – –
Domain 3: analysis and findings
• Number of
data coders
– – + – + – + + + – – + – + – + – – + + + + + + + – + + + +
• Description of
the coding tree
+ + + – + + – – + – + – – + + + – + + + + + + + + + – + – +
• Derivation of
themes
– – – + + + + + + + + + – + – + + + + + + + + + + + + + + +
• Software – – – – – – + + – – – + – + – – + – – – + + – – – – + + – +
• Participant
checking
– – – – + – – – – – – – – – – + – – – – – + – – – – – – – +
• Quotations
presented
– – + + + + + + + + + + + + + + + + + + + + – + + + + – + +
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their internal pathology (e.g. inflammation) [32]. Youn-
ger children showed greater difficulties understanding
and conceptualising their pain [31, 32] which may be
due to cognitive immaturity and not having learnt how
to label their experience [37]. In other cases, the cause
of increased pain was not perceived by them to be the
arthritis, but a result of their behaviour (e.g. overdoing
activities), emotions (e.g. stress) and external factors (e.g.
cold weather) [33, 49, 61]. For others, particularly young
people with CIPS, they were unable to relate the pain to
any specific event [60], with pain suddenly occurring
“for no reason” [61]. This unpredictability and uncer-
tainty of not knowing what might cause intensified pain
appeared to be a source of concern for adolescents with
both arthritis and CIPS [59–61].
Fatigue
Pain and fatigue were found to enter into a feedback
loop in which an increase in pain at night disturbed the
quantity and quality of adolescents’ sleep and led to fa-
tigue in the morning [48, 52]. Daytime fatigue, in turn,
was found to exacerbate pain which further disrupts
sleep at night [52].
Psychological distress
Adolescents’ lives were controlled by the uncertainty re-
lated to pain [48]. In periods of stability, adolescents saw
themselves as normal [34], but getting new pain, or hav-
ing changes in pain, could lead to feelings of sadness
and anxiety especially when it struck with no logical
cause [39, 51]. As a result, young people described emo-
tionally oscillating between feelings of hope to feelings
of despair that they had lost control of their pain [39]. It
was difficult for young people to be spontaneous which
compromised their ability to engage in daily activities
and set them apart from their peers. This had a consid-
erable emotional and psychological impact on adoles-




All adolescents have to learn to live with a restrictive
body which can be described as ‘feeling like a ticking fire
bomb’, where suddenly ‘the worst case’ could happen
[48]. They have to put adjustments in place throughout
the day to accommodate and reduce the event of an
Fig. 2 Themes illustrating adolescents’ experiences of fluctuating pain
Table 3 Transparency of reporting assessed studies using the COREQ framework (Continued)
References




+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + +
• Clarity of major
themes
+ + + + + + + + + + – + + + + + + + + + + + + + + + + + + +
• Clarity of minor
themes
– – – + – + + + + – – – + + – + – + + – – + – + – – + + + –
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increase in pain [36], however, this increased feelings of
being different from peers and set up barriers to what
they want to do [36].
Loss of social life
During times of pain worsening, adolescents describe diffi-
culties engaging in normal social experiences such as
sports and going to friends’ houses [46, 47, 50, 58, 59, 61],
and report impacts on school attendance, concentration
and their engagement in school activities [39, 48, 49, 59–
61]. Being able to participate in education and leisure ac-
tivities were seen as features of normal adolescence, and
an inability to do so may lead to feelings of being different,
social isolation, and difficulty building and maintaining an
extensive social network [35, 43, 48, 63, 64].
Future uncertainty
Adolescents expressed concerns about how long the
pain would last, when it would recur, how it would affect
their plans and the long-term prospects of requiring
medication [39, 47, 53, 55, 61, 62]. Concerns about the
future appeared to be more significant for older com-
pared with younger adolescents [36, 39, 47, 53, 55] who
may be more aware of the implications on their lives
due to greater abstract thought in middle to late adoles-
cence [32]. Concerns were also expressed more in those
who had experienced pain for a shorter period, suggest-
ing that those with longer pain duration may normalise
their experiences and learn to adapt their lives to their
pain [47].
Disbelieved and stigmatised
Adolescents faced issues with legitimacy with peers [47,
53, 57], teachers [39, 53], siblings [50] and professionals
[47, 60, 62] when there were no visible signs of pain or
disease. Particularly among adolescents with CIPS, when
professionals were unable to find an organic cause to
their condition and referred them to a psychologist, they





• Pain “It was a solid 7, like 24/7, so sometimes it would get up to a 10, like maybe like every other 2 days but that would still
happen” (female, 17 years, CRPS) [59]
• Causes of pain “I understand what it is and that it makes everything swell up and like hurt but some stuff I don’t know like why it
suddenly can just start hurting for no reason” (female, 13 years, JIA) [61]
• Fatigue “I think when I’m tired I can feel it (lower back pain) more and I get crankier and I feel like my back hurts “just leave me
alone.” When my back injury was really bad I’d only get like a couple hours of sleep and then I’d be tired throughout
the day” (female, 15 years, CIPS) [52]
• Psychological distress “You get so disappointed, because suddenly you’re better... and then you’re worse again. All the time you’re hoping that
you’ll be better… but sometimes you got worse” (participant with JIA) [39]
2. Disruption and loss
• Restricted body “It’s annoying like just not being able to do things and then having to think ahead about whether I do one thing then I
can’t do another thing tomorrow. Not being able to participate in things at school and having to answer people’s
questions is also a downside” (female, 16 years, JIA) [46]
• Loss of social life “I feel I get left out from my friends and everything because
I can’t do as many things as they do so they don’t even ask
me if I want to come along” (female, 14 years, JIA) [34]
• Future uncertainty “Like me in tall grass, like enemies around me, and… I don’t know where they are, when they’re going to attack”
(participant with CIPS) [47]
• Disbelieved and
stigmatised
“My peers thought it was strange that one day you arrive on crutches and the next you can hardly walk… and then you




“I had, like, a lot of pain in the morning, and then after, like, a lot of walking in the morning it sort of went away”
(female, 14 years, JIA) [58]
• Social support “They (parents) help me to take good care of my arthritis... sometimes I have very bad pains and my parents help me to
stand them” (participant with JIA) [40]
• Adapting behaviours “I have to watch what I eat or watch what activities I’m doing, planning ahead what I’m going to do for that week so I
don’t – see, that’s the thing… I plan ahead more than I really want to” (participant with CIPS) [47]
• Cognitive strategies “I prepare myself almost every day to wake up having excruciating pain” (female, JIA) [48]
• Avoidance pain “I want to do what normal teenagers do and not be reminded of my illness all the time. It keeps my mind off the pain
and makes me forget about medication and physiotherapy every now and then. Also people think I am perfectly
healthy when I participate in normal things—and that helps me forget about it” (female, JIA) [43]
Khanom et al. BMC Musculoskeletal Disorders          (2020) 21:645 Page 11 of 16
felt that the pain was perceived to be imagined [60]. This
was further compounded by the unpredictable and fluc-
tuating nature of pain, which makes it difficult for others
to understand the nature of pain [44, 48, 53]. Individuals
took steps to control feelings of stigmatisation, such as
choosing not to disclose their pain as they perceived that
nobody would understand or believe them [43, 56].
Regaining control
Medication and therapies
The fluctuating nature of pain was problematic because
it could affect adolescents’ need for medication and
other therapies [51]. Pharmacological treatments were
often the first treatment option for pain but could be
painful if given by injection, last only a short duration,
have unpleasant side effects, and interrupt daily routines
[36, 48, 61]. Among the non-pharmacological measures,
physical activity was mentioned the most, with some
deeming it to be effective at relieving pain and stiffness
[39, 44, 57, 58], while others believing it to be an aggra-
vating factor of pain [31, 49]. Those that viewed physical
activity as an aggravating factor of pain were more likely
to be newly diagnosed with a pain disorder [31, 46], who
may not understand that physical activity does not pro-
vide immediate pain relief but it is more effective in the
long term, as recognised by adolescents who have
greater experience of the disease.
Social support
Positive social support appeared to have a buffering ef-
fect on coping with pain [48]. Adolescents relied heavily
on their parents for practical and emotional support
when they experienced severe pain [40, 60], and turned
to friends for helping them maintain a sense of normal-
ity [34, 48]. Schools were important for providing prac-
tical assistance by means of excusing adolescents from
physical education, allowing them to photocopy notes,
stay inside during cold weather, and providing extra time
to get to their next class [36, 39, 53, 60].
Adapting behaviours
Older adolescents and those who had experienced pain
for longer come to accept that pain is a part of their iden-
tity and adapt their lives to the condition [45–47]. To deal
with challenges related to unpredictability, they report
employing behaviours to resist or accommodate pain in-
cluding rest, pacing, planning activities and using carefully
structured daily routines [31, 43, 47, 48, 56, 58, 61].
Cognitive strategies
Acquiring knowledge and understanding symptom man-
ifestations were critical aspects in learning to effectively
cope with the pain, and helped overcome feelings of
helplessness and distress when increased pain was
experienced [44, 48, 53]. Engaging in positive thinking
also helped minimise the significance of pain [34, 36, 45,
55, 59], as well as mentally preparing themselves for pain
when they ‘overdo’ activities [48, 61], and ignoring the
pain since ‘there is nothing you can do about it’ [34].
Avoiding pain
Concealing or minimising pain was common, where ad-
olescents refrained from telling their parents about pain
to prevent them from becoming anxious or from has-
sling them [47, 60], and from their peers in order to
maintain a positive social identity [36, 46, 48, 55, 59, 62].
Those who were more likely to conceal their pain were
in the early to middle phases of adolescence [46, 56],
while older adolescents were more open about their con-
dition and avoided activities they perceive as potentially
pain triggering [36].
Discussion
Adolescents with chronic musculoskeletal pain experi-
ence a daily background of symptoms which frequently
fluctuate. When pain is stable, adolescents perceive
themselves to be normal and lead lives like their healthy
peers. But during unstable periods, that is, periods of
heightened perception of symptoms, pain imposed re-
strictions on their school and social activities which led
to a sense of isolation and difference from their peers.
Adolescents experienced stigma and misunderstanding
from others who have little understanding of how pain
can rapidly change, and expressed fear and uncertainty
about pain and how it will affect the future. Adolescents
implemented various strategies to overcome challenges
imposed by unpredictable fluctuations and regain a
sense of control.
Our findings are comparable with a recent systematic
review which reports six themes in which JIA impacted
young people’s lives: aversion to being different, striving
for normality, stigma and misunderstanding, suspension
in uncertainty, managing treatment and a desire for
knowledge [65]. In contrast to the latter review, we also
found that experiences of pain can be influenced by ado-
lescents’ developmental status, pain condition, and dur-
ation of pain experience:
Developmental status
Differences were apparent based on adolescents’ de-
velopmental status. Feelings of frustration were
expressed more strongly by older adolescents, who
had greater understanding of the internal physical
pathology of pain and were aware of the implications
on their lives [32, 36, 39, 53]. To them, pain was a
reminder of their disabling condition and the poten-
tial ramifications on their future, including their
school performance, vocational opportunities, and
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relationship with peers. This greater understanding
of pain and its limitations have been found to be a
reason why older adolescents with JIA report higher
levels of pain than their younger peers [32].
Developmental stage also impacted on the way ad-
olescent’s responded to pain, with early to middle
age adolescents more likely to internalise or suppress
their pain in order to maintain a positive social
identity [56]. This is consistent with brain develop-
ment during this time, in which the prefrontal cor-
tex, which is the site of mature functioning such as
long-term planning, decision making and impulse
control [66, 67], is immature, with development on-
going into early twenties. Its relatively immature
control during adolescence may be over-ridden by
areas of the limbic system which mature faster and
are involved in reward seeking, risk taking and peer
interaction [66, 67]. Thus at times of excitement
with peers or during crises such as flare, adolescents
may regress from abstract to concrete thinking [68]
and are less likely to think rationally and cope ef-
fectively with their pain [67–70]. This can have con-
sequences for later life as untreated pain in
childhood and adolescence can lead to chronic pain
in adulthood [71]. A developmentally appropriate ap-
proach to pain communication and management is
required which considers the impact of biological,
psychological, social and vocational factors on indi-
viduals’ level of understanding. This includes using
‘here and now’ concrete explanations and avoiding
more abstract ‘if and when’ communications [72].
The skills needed to communicate with young
people will vary across all age spectrums, and paedi-
atric, adolescents and adult rheumatologists can
benefit from deeper understanding of these
differences.
Musculoskeletal pain condition
Adolescents with JIA and CIPS described difficulties in
their search for a diagnosis and gaining empathy and un-
derstanding for invisible pain. These broader level find-
ings of uncertainty, not being believed by others and
stigma are comparable with young people’s experiences
of other long-term conditions (e.g. epilepsy, renal failure,
inflammatory bowel disease [73–75]), suggesting that at-
tempts to address challenges and disruptions from
chronic illnesses can be considered within the same
framework [76]. However these difficulties appeared to
be more pronounced in young people with CIPS who
also faced greater issues with the perception that pain
was entirely psychological or ‘made-up’. Assessing and
managing CIPS can be more challenging and demanding
across all age spectrums and part of diagnosing involves
ruling out other inflammatory joint conditions which
can be frustrating for young people when faced with
‘physical symptoms’ without a specific treatable medical
diagnosis. As a result, participants appear to have greater
mistrust in medical providers who could not see or diag-
nose the cause and had lowered expectations of phys-
ician involvement. The perception that pain is
undervalued by health professionals has been reported
by Lee et al. [77] who found that healthcare profes-
sionals had a biomedical understanding of pain, with the
assumption that if inflammation and disease processes
are managed, the symptom of pain will improve. Im-
proved training for healthcare professionals, including
rheumatologists, nurses, physical therapists and occupa-
tional therapists, to move beyond a medical model of
pain is needed to assist in affirming adolescents’ experi-
ences and improve the quality and outcome of clinical
relationships. This will include understanding biopsy-
chosocial influences and gaining knowledge in co-
morbid conditions that can worsen pain (e.g. anxiety,
depression).
Pain duration
Adolescents who are older at pain onset, or have experi-
enced pain for a shorter duration, perceive pain to be
greater and find it difficult to adjust to the functional
changes and develop effective coping strategies [55, 78].
But as they mature and experience pain for longer, they
develop an increasing degree of comfort with their own
individuality, normalise their experiences and adapt their
lives to their abilities [37, 45–47]. They may also develop
tolerance to living with pain the longer they experience
it [79] which allows them to push through the pain to
achieve their goals e.g. playing sport. In this context, be-
ing able to participate in school and social activities were
seen as vital to being normal and added to their social
identity, which suggests a psychological influence may
be present which modulates the perception of pain.
Future directions
It is a matter of concern that adolescents expressed diffi-
culty and disruption related to having pain despite ad-
vances in medical management. It was reported that
adolescents faced increased challenges during unstable
periods, however, there was a lack of differentiation be-
tween whether these periods occurred as part of their
‘typical’ pain fluctuations, or whether they were symp-
tom exacerbations colloquially referred to as ‘flares’. Pain
flares have been found, in adult musculoskeletal condi-
tions, to be a complex, multi-layered, whole-body ex-
perience that affect quality of life [16–18, 80, 81]. There
is currently no published literature on pain flares in the
paediatric literature, and clinical measures used to iden-
tify disease flares (e.g. inflammatory markers, active
joints, etc.) have limited value due to the lack of
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consistent correlation between pain and inflammation in
JIA and CIPS [5, 7]. Further research is needed to ex-
plore how pain flares are defined and experienced in
young people, and how they differ from their normal
fluctuations in pain. Individual factors such as develop-
mental status, pain condition, and duration of pain ex-
perience would be important determinants to take into
account as they can impact how pain is perceived and
experienced.
Limitations
First, the review covered 35 years of research where
pain and disease management has changed signifi-
cantly. Table 2 shows the studies presented in
chronological order, but little difference is observed
in experiences of pain despite advances in treatment.
Second, we included studies with broad age-ranges,
which included participants that fall out of the age-
range for adolescence. While there were efforts to ac-
count for differences based on age and developmental
status across some studies [31–33, 36, 39, 46, 47, 49,
52, 53, 55–58], others overlooked the potential influ-
ence of these factors on their findings. Third, the re-
view included five studies with pain syndromes other
than JIA and CIPS (e.g. headache) [47, 50, 52, 57, 59]
and two studies which included chronic conditions
not specially related to pain (e.g. asthma) [34, 40]. Of
these, we were unable to determine which themes
were derived from our target sample in four studies
[40, 47, 50, 52], however, two of these reported no
evidence of differences across diagnostic groups [47,
52] suggesting that adolescents share many of the
same experiences and concerns regardless of the type
of illness. Fourth, the studies were conducted in 11
different countries, therefore it is likely that experi-
ences of pain can be influenced by geographical loca-
tion, culture, race, and ethnicity (e.g. different
countries have different pressures to health systems
which can affect waiting times for assessment, diagno-
sis and management) [42, 54, 56]. These views were
not analysed separately in this paper.
Conclusions
The review revealed that adolescents with chronic
musculoskeletal pain live with a daily background
level of symptoms which frequently fluctuate. It was
not clear whether these symptoms and challenges
were experienced as part of ‘typical’ fluctuations in
pain, or whether they reflect symptom exacerbations
classified as ‘flares’. Further research is needed to ex-
plore the frequency and characteristics of pain flares,
and how they differ from their typical fluctuations in
pain. The review also highlighted that pain perception
and experience were influenced by adolescents’
developmental status, pain condition, and duration of
pain experience. It is important that parents and
health professionals understand the impact of these
differences on young people’s experiences in order to
facilitate plans for a more personalised approach to
pain management.
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